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RAM mu RESEARCH ItlSTITUTEp 

TRICHUR, COCHIN STATE. 

cy!? : fcj^- 

WHITE FLOWERED VARIETIES OF PRIMULA 

SINENSIS. 

iJv FREDERICK KEEiiLR, 

Pffif'vvptir ‘yf Rotoivt, Witivew*!} f 'nWrgwj R'-vria-.y : 

,L>P Mjite C, PEU.PAY 

A lVi'i.v.i'h ;v,', f/nfanpytl i.i/iti.'VTjliTj'y, / '■/ 1'.-- ■ i- . . Py /Vr /Lj.y. 

i li L''ii'] l ] that this paper should Ik- published simultaneously 
irn extensive mt-mcir by R, P Ureginy on inhvritanct iti 
ith> &itien&& Mr Gregory^ piper is already in type ; but 
uning Jo ifo length and to delay incidental tv prejJuraLLun »f Lin: 
coloured Plates si lustKiti r>^ >tj w* have bneu obliged to Mil it over 
for the next number of the Journals — Eeb.] 



Whiit Fic/Hr&red Va rietfef. White dowered varieties of Priuiula 
nine mix are of two kinds, one with red or reddish stems (coloured 
blunts} and i If.; Ollier with green Stfttfis. Coloured atemtLteil whitES, 
vrhen crowed with a variety with coloured fioiveis, yield an F-_ with 
white OF titled white flowem Green stemmed whites, wbon bdruilarly 
crossed, yield an F, with coloured flowers, .Since the white to- tirsy r-il 
white F l plants give rise, OH $L , lfin.£ J to white and coloured flowered 
plan tn in the proportion of three- white tu ulie coloured, it is in forced 
that the colon rod ettfiUinod whit#.-; carry the faciore for coSour, but that 
pigment formation is inhibited by ihu presence til' ti dotflinint white 
factor. Since, also,, greru slrnmK 1 *! « lidr^ft ^;i-.e rise, when crasEd with 
a colour variety, to a coloured F, , it is in forrctl (hut they tuck the 
dominant white factor aa well as one or mote of the Oolour-fttCtnrH. 



Jnnro. at Gsii. : 
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\fhU6 PiithhIa ^incTihis 



Thus, -of white varieties *f Priinu^ £MW»fi6 hitherto investigated, 
thofie 'will) coloured atcuus are ^dominant whites.’' find I hose with greon 
fttWDE “ reccEsivc white*,’" 

Ono fciwprion r.iJ -hi 3 rule is already known;: the green stemmed, 
whit? variety Feari having been shown to he a domi nan G white. 

The purpose of Llib note ih Uj record thu existence of what appear 
to be exceptions to the rule of dominant white CUUOJig coloured Stemmed , 
white varieties. 

The evidence b bused no the gametic behaviour of Snow King, a 
variety which lute white howere nnJ dark «ed stems. 

Plancfi of Snow Kiu^, ralsc-d in 1SN.IS from sued rihiained FnCni 
Messrs Barr, proved true t* type, except for ao nerajuonal msgettta 
flaking of the petals of jl few plants. The variety again bred trnu t-0 type 
in 1P09. 

Tr. three plants of Snow King were used for crossing with the 

following coloured varieties! : 

Reading F:itk (pa it": pink flowers, green atO'n), 

Crimson King (dark red flowers, reddish SCetn), 

Pink StelSafo (pale magenta flowers, reddish aLemJ. 

A green stemmed variety with pink flowers a shade detpe 
Reading Fink, n Limbered £ a 

it. should ho remarked that, in green stemmed, colon red flowered 
varieties of P. aineusis, the deeper doWor UoLotllS ■Of' the edf cr Inured 
tyjjes are not folly developed, ftiifh planes however carry the factors 
for the rfeep colours ; for, when they are cromed with coloured stemmed 
varieties with paie coloured dowera, the deeper shades O-tO fully 
developed in the 00 ton red stemmed offspring. 

The F z generations, obtained flora the croeae-s between Snow Kiflg 
and the several plants enumerated above, were s?i fd Iowa : — 



r.ipL jCn 


I'll™ 


DfdolKloo nt F iiliLlr 


sn-J 


Sjico ICma w CrimeoB Kiafi 1 


10 Liiijjf-1 ■wKL-fce- : U ir.£LMn‘:i 


ij 


Rfltilipit Pink* fitjp.i Eiaii 1 


^ M Jl ■* ® pP 


sec 


?iat. .SLi JIict k ?ii:iw JTjiig 


l‘i n ,1 {mi&jlj jian: while) 


Si, 


(Gtmh rki£ j . Hddp - Ktr^p. dn-w^™ pr/A) 


ft pals lull; an 1 a 



A uniform family of whites or ringed whites occurs in oniv one 
of CKBfieis. In No. !2A, the J 1 , consists of coloured flowered plants 
and, in Noe. 2U-2 and o3 h it is fioiupoiiOd of binged whites and coloured 
in About <K]iiul proportions. 



1 Tbs same plauL or Snow King; wgu mad In crosses i}j -2 aad. 62. 
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En order to iijecsligate tlie ineauing h>F these retinlts w||[eh are 5ft 
diflrteftOfd with tb'ise obtained hitherto with coloured stemmed whites, 
coloured ami white tinned plants of the- t\ ’ration were sclted, 
ftuil the F. generation m m (I ll^I. The results were ;u 3 follows:— 



P* from voloured fam wed F, pin» in. 

Experiment N& 20"2, & magenta plant eeltVi 

F„, Observed ’20 cuJonred : S white and flaked white. 

Oahmlated Si 7 „ „ „ 

‘5 T 

ai rJ ■ ?j x n i i ra 

Eipcriioent Nut o£, two magenta island rod fed, 

F^ OljACtvLHi 34 coloured : 1ft white and linked whi&t. 

Calculated hh „ IS „ „ ,, 

^ if 1 n jf jp 

-nt N’X, 2 a!, two tnagenta plants sc I tod. 

Cheerpcd “7 uuJtpftroi] : 22 white aud flaked whitfip 
Calculated 74 „ 23 

■ I 3 M 1 -. .. ,h 



F.j fry/ti tinged white P, plants. 

Ejc peri weti b No. S0'2, a tiugHd white Eelfed. 

Ft- Observed 29 white and titled white : 12 cok-Urt'd, 
Calculated AS m ,p n s ,. 

ji 13 jp » pi 3 j H 

Experiment No. 32, two linked whites aelfed. 

F-. ObserFcsd A3 white and tinged white: lo coloured. 

Calculated £13 , 4 pi H lo „ 

i. iS n ip ii 3 ip 

Ryperi 1 1 ft-[i t Htjp SOO'l, a white plant seEfod. 

F\, Gbeervud 13 white : ft coloured. 

Calculated IS „ 4 ia 

IS n 3 „ 

In the F., From coloured plants we obtain appaoxi mated}' 3 uoloqred: 
1 white, nnd iu the F : frusn tingod white lister plants A'c hftt't: appitni- 

t-3 
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maift3v 13 while (fund tiiLged}; 3 colourftd. A departure from the 13 ; 3 
ratio should bn noted in Experiment 2M J L This must bo attributed, 
to the fewncst of the F, plants [jrown, until more evidence can bo 
obtained 

It was noticflftbfo that some of the white plants of F ; from white 
and cohmred F L , showed a Considerable increase of flaking as compand 
with that observed in certain plants of Snow King. AmuDjf those 
il&ked, white plants from coloured F, plants, there occurred one or two 
plants heariug flowers with a very faintly tinged ground. 

Further investigations will, it id hoped, demonstrate the significance 
of these fads. 

On the ba^is of tbs cm [utters obtMQftd in F±, we arriTe aE the 
following conclusions [-“The plan! of Snow King used: :n Experim euG 
hfa. 3CHX which gires a tinged F fl is homozygous (TFIT) for the dutne- 
aant white factor, 

I'll at osed in Experiment No, gw, which gives; a magenta F u is 
homozygous (ioir) for the absence of the dominant white facto Since 
the flowers of th is, plant rvre wEiitfr, iG lacks n colour fuotor. ’L' 
gametic con “titbit-ion is Cw Since the stem lh red, ihe loga 
factor lias regard only to gIici flower and not the stem. 

Writing Snow King no und poln clC, 2 A , C«j. 

F. = Gcw ^ coloured. 

The plant of Snow King used in Experimenta Nos. 20 '£ iuid o£ 
which give both coloured ubd ringed white in F, : heterozygous f Ww) 

far the domieuuit white factor. Since die variety aa a whole breeds 
true to whiteoose, the heterozygous {Ww) plants must lack colour 
factors. Their gametic eotiitimtion U elFyit 

Snow King (c irpir) x Crimson King or Reading Pink (fTti 1 ). 

F 2 = CcIKmj, while or tinged white and 
T,3=9 G IF, 3 c TF, 3 Cm, 1 nz.'. 

white + 3- white + 3 coloured + 1 white 

= 13 white [ 3 coloured. 

In o-idcr to investigate furl her the nature Of (lie facUira necessary 
for the production of colour in primula dwiuftt, plants of recessive 
white Snow King were crossixl with the recessive white, green stemmed 
varieties of try leaf (for a piuuL of which WC arc indebted to Mr Eace- 
sou) and Snow-drift. 



Cemu r coloured. 

F a ^ 1 Cap, 2 Gcu\ 1 cv>, 
3 coloured t 1 white. 




F. Kto-huc asp Pei.ikiv 



V 

From Ivy leaf x Snow King fim wua obtnin&i consisting of 
4 llfiked while OH dart red stems. : m (I 1 flaked white on reddish stem. 
Snow-drift by Snow King yielded no. F, dph? i*CLng if S4 magenta 
Howeverl plants with reddiah Stems. Thus a fully coloured F, is 
obSaiued as (lie result of a crass between two white llnweroil varieties. 
The F, ceneradiun front these'cnoSSfr* lias not vet been obtained. 



IVitiV: i>r' Ffo-nr^.i' and -St A Hi it\ F , , 



-u-ni 



LL- ■■ 



.Sue 



White JT<j- 

El**. IWli »Ud J'Alr ].l4nlKui.t 

S.I, JLte Jillkh lull Ore" Hr;-:-' Hnt |4lik M'lfiel 



IllM 



Ft FeldilIt ri-:.MIl 
IL'iLp :'iCi >' L plkilt-s 

F» Enmity frrjn cEog- 
r J wluSc J“ i 



id. ’ 

mirj.LiLi 
i'i pla-llM- 



lii-j’i 

-■ ao a a 

i — . 

f ,'ia-s 

\ - 
I S3 -5 

l “ 

jia-4 



i’j fiojiUei , . _ 

rnvnt mjB.ni. 

F | ptkHCd 1 Jet* 



, ryj i . 

11 “ 
^£a1 



Troia. a inypj-MiLiL 

F, pluiti j ii5 

f'i ftoiiiT fo nr ■ ai>n-2 

white ft plant E — 



- K - 

tK 



IT 



li 

g 



v? - - 






— — It 



— It — 

— - ut 



Lt 

31 

5 

A 

irr 

9 

i? 

11 



H 

7 



- 1 



— - 1+ — — 

15 — — 3 

_ E — H- 

_ — i — 

ia - - nt 

5 — A — 



— HU 






— i 



lb 

1 

IT 

li 

■; 



2 

SB 

£ 

111 

3 1 

li 

4 

4 

1 

9 

;e 

C 

n> 

lb 



i ’jn-jw Ki n j 

. . * 

-■ Clil unit Kiljil 



1 
1 

— 1 flyp^in^ FEnl 



— I Ssiuiv Kinjj 



— 1 



lib 



= 1 «. 

Snntr Kim 

— ■ I'bllk ■Hb-lS.rla x 

— . finuw tLinu 




THE INHERIT A MCE OF CO LOCK AND OTHER 
CHARACTERS IN THE POTATO, 

By REDCLIFFE N. SAL A VAX, M.D. 

IsraaDCCTMEf. 

Teee eiperiinen,ia here described. were begun in the spring of 1906 
and are still beitig continued r the work tins been carried on lit toy 
garden at Parley in Hertfordshire. Although the subject material o: this 
Tescareb wat iny own eboice, at the time it determined oil 1 was 
quite iguomnt off *iie very special advantage* as well as disadvantages 
which tlie Potato oflera for the Mewlelian Student- To PrufCssOr 
Patesun and Prufesattr Pwnpeii [ owe ei debt uf grati tilde for the 
encnumigL ment they have always giv<iU mo and the time- they have r o 
kindly devoted to asamiuiug arid critic iting my work. 

The potato plant Jig grown domes Ideally iu England i* a perennial, 
that it te m_v, it ia raised from tubers I'egctati vuly year by year. Must 
nf nor varieties boar flowery but only a very small pru[JOL'ii'JiJ set : 
this peculiarity will be considered more fully later-., Olid baa already 
been dealt with iu detail w 1 . 

The putate flower heave five uutbevs laonietimCS six nr seven) 
arrang-ed in a coma through wbi>se apei projects the stigma. 1 ho 
anthers dehisce at their distal es treud tte? r the pollen, wlietj there h 
any, falling on to the kuob-shaped stigma which pmjeetf, but a hbort 
distunes beyond the cone's apea. 

When enw* fertil iaatiuns sire made, the Bower wlifoh is to act as 
the female parent is emasculated before the bud is opt-u while both 
anther? ;Lud stigma are still unripe. 

The [luwer* are borne as u cyme, on axial Stalks, eaoh blooni having 
a, short stem about an inclri long, and at a di.-ianee of bn If rtn inch 

1 Tte n muter- is l>rJ*l;cLs n-fo-r 10 tl* ttjblwipapilij. 




H Colour unit of Iter Characters in the CottUu 

below tEie Emsso of tb-e dower there occurs a ring' or cork. In all 
potatoes thu flvwore have u great tezulency ti- iepflMte at this poilU 
from tluHfi i 1 mMoi'is : the tendency is limr*. marked in those ilowera 
wElcio Lite aubhtrH arc sterile. It" such a flower is used \\% the female 
parent the rhnnccs of n successful cross ferlilt^ktioti are some w h iU ieaa 
g(nji| thatt if the fcrtilizatioa is mode eri one with fertile anthers owing 
to this habit of separation. In ail potato plants, howevar, when grown 
out in tbe open, snoMssful fertilization, he it "’6*1 flag" or ,J oroBaing, 1 ' is 
a hnEwrdnLts under bating, and I personally do not succeed in getting 
more than, about --t n / 3 of rSie individual flbwere I handle tr> set 

Onre the ovary begins to swell there is little fear of separation 
tjikiilg pis** at the cork ring, indeed the stem gradually thickens und 
carries the bevry late isito the autumn. 

All isiy work has been carried on without placing the dowers in 
bags. The refLSOikS for not Adopting special preeauciana yroie that 
when Twigged the flower invariably drops, that bees and the like never 
approach a potato flower though a Small Hv often lives in the bott* n i 
of the *>r»lla J rhac tire flower U coiistjiketert for sclf-fertilisfttion, arid 
thai ih r quantity of pollen is bo scanty its to render fertilization by the 
wind iu the highest degree improbable. Each year I have sterilized a 
number of flonmemd purposely left them unpollinsied, in no instance 
hit- any fertilization mkou place. In two instances out of stunt! 
hundreds so treated, the ovarian a welled till they attained a diameter 
of 3/16 in., btit they Contained ue seed and dropped. 

Although the potato, owing to its flCMlty pollen , i(4 frequent 
sterility, and its delicate flower, La not an ideal flubject for ^londoEiaXi 
rta«,n:h, it 'Iocs dill offer to tlio eiperimeEitalifiE one redeeming char- 
acter. An tiidi vldnal plmU tan always be 11 carried on r ' by mean a of ita 
tube re into iEic nezt season’s work, and whether it he for the Kike of 
CQUuparisoLi or for "he purposes of further fertilization this property is 
of the utmost service 

The Scope uf ths Ohser rciifoji^, Attention has been concentrated 
■mainly or, rhe heredity of eli tun* Lore of the tubers, for the hanlro or 
foliage of the potato plant, though variable in habit of growth, eize, 
shajifi, texture and colour, does not lend itself readily to this type of 
work. The fubitge mnre r^-ipccbdiiy Is so Variable in different parra of 
the same plant, whilst the differences between one type of foliage and 
another, however apparent, are so difficult to define that except in one 
instance, which will be considered Later in detail, I huve not na&de out 
anything sufficiently definite. 
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Tb* cnlcoir of cEies EWm lb alw&ys Oumd&tod in smci-e degree with 
that of tli u- UibL-F, but whereas one meets with lq mini a Table while- 
tubared pl&lita, te£, 39 far as my experience goci=, iu rill uf these iosu* 
coltair may be found, it not in the stem, then in T-h ^ shoot which 
emerges from ihc tuber in skiing. 

Very ■ M* Mendeli&u segregation of colour in l.fle .stem omtra 
when the black or deep purple pigment;. >cioh ns, is seen in "Gonga," if 
introduced, but in tin; ease of the red- ami whitc-t u beied phiri t - the 
quality of (Elc pigment being constant, b is the qmmlity that viiricf 
and that Is nor readily to \ k < in ensured- In rme family of 100 StCtHinga 
] ascribed values to the colour aa seen in the stern. The parent was a 
plant w if b a medium quantity of piiftitcul in the stfe-m. The degrees nl 
pigiiienr.iit.LoiL in the stums of the seednu^ were tJi Vidv 1 1 infu L ' : *t r mg. 1 
a Loedimrij ,r and " weak,"' ami tbs number^ in ftm'h cL.^s bore Is K-imh 
other rS nearly sis poadblc the rakttOli of 1 strong : £ nr -ilium ; 1 w-«ak. 
The absenoo of distl'iiet and deliiLablr grndlU-iOfiS hoiwi on tlic vm iciih 
degrees uf colour, a* well as cite invisible personal bias i i tin.- cliVsrifiea- 
lioti, is uiy season for not publish* ' p: rhe is-nulLs of 1 lie ok-os vaiiouF on 
ofilnur Ln stein and foliage which were LUiwit in oweiy individlia. pliuit 
during the four years" work ravered by tin:-; paper, 

Obscrv.-Uid-os op the colour of the Su-wi.-re hU-Pfi been made, bm only 
10 she case of sued Mugs of the potato kimwu n* Liinlaay'^ fbibemJiiiN 
lias anything of interest hewn, observed:: a description at the phenomena 
in the Sowers is givu-ti in Shu section dealing with Lhii fh-rtiliar v ar-Lely , 
ObwrfJttionfl oil the pollen hnVfc di^lused some interring FulLf ill 
connection with liCTeditV of sterility anJ have -cr.Tiiinm.-i: l-.-iataCd 
observation of the rotation between amount and riabilii}' of polWtis. 

The incidence of diFei-tf i Phi/toptAoni has Ix-cri clie-^-ly 

watched, but mdy in the culfu of the f.mslsiy ei.uEM.-L-. ijc, bus anything 
definite binm observed. 

The fact that there has both L H now no lealiy iuiEuiliie variety to 
work with has prevented any headway being made iti tlua directum- 
7V ifi JJiEicpi'wV used. All the obsen-utiooM,, tscepting lEihm- dealing 
with the [hMOLliar variety already descriEied by .SmUutiai, and known 
ta Lindiiiy's etuberi irtlivi, have been mndfr with ordinal?}' durjieaLic: 
varieties, The moat useful ef all 1 he potatoes t-mphy-,] has Ll-lti 
S uLtuD"a ,J Flour ball." which indeed guv- fJie key to rii. uiLiior.-:Taij.tiug 
nt them all The bLsick pigment wftS iutuduced by itm [Mtato known as 
tbe u Cuiiffo," a por at □ whirl i ■* of ;l deep bin e-bhu k betb wiibili aLid 
without and winch l-; used domesticuliy fiiy aalad.e One viyittv which 
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proved of vufre went a white kidney potato known as 11 Record/' It 
was brought wit by Mosers King. of OoggeshalL bat it Jllks emirely 
_g.ojjti ouc of cultivation as far as wmld be ftseertWOfed, not only io 
England generally, but Lb my garden alw^, and my notes erf its characters 
are unfortunately not very full 

I give hero a list of the doinostic varieties J L»Vo Uadi. 



L-i tel* and cfOtt fttiibiitiiitiil. 


Fat abttwtl&w an pailm. 


A. Floitrb&ll (Sutton). 


fi. Varieties in Lkst A, 


Record, f King). 


Ringleader. 


Congo. 


Supreme, 


Reading Rnsset- 


Dutch Cornwall. 


Reri Fir Apple. 


Perkover. 


Queen of the Valley. 


The Dcwa, 


Bohemian Pearl, 


Purple Eyes. 


Sale's Kidney, 


Up-to-Date. 


Early Regent. 


Du ho of York. 


Prof, M worker, 
ti. eiubcrwi Kf.'i. 


$. GGMllHfll'SOTLtA \ 


Severn 1 Other varieties were 


S. lufienWii'fli 

1 apeciea. 

8. pt'JTwcMfim 
S. naiglia } 

used in class A without suCecfit*. 



STEEitLrrr of Mmum CtoflTABtsoBbfoe. 

Darwin OJ, in. considering the origin of sterility, describee it con- 
dition not uncommonly found aru-un^st plants (if various JaM i 1 3e& in 
which the withers are more or less Swtsted up or aborted mud eon tain 
no pollen, Darwin called this oondition "contnhescence." and described 
how Lc might be propagated by layers, cuttings, etc.,, anti even by seed. 

Goer trier first observed the erudition Wid described 4 similar ehftnge 
EitTcctiuu the female orgnu ie>, 

Bate&on described in the Sweet Tea a Eimilar phenomenon and found 
it receive to fertile anthers lit 

The potato” Roeotd," which p-^sesse? no pollen in its anrtbeTK, was 
crusBdl by Sutton 'si 41 FlourbaLI,' 1 which [MStisesseH abundant pollen. j: i£0 = 
yf the 3- P' plants which bone flowers not one of which contained any 
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pullen. Twfi Liul i viduals of the family were fertilized by a demativ* 
of “Feaurball A r '' very rich ir. pollen, uu<] gwve rise to 3$ plants. l!J of 
ivIlEcIi bore pdlun and £fi bore Eioiae: the o^jx^ktttull on the ji-aSiiliip- 
tfori that sterility is dflEnhlBJit being here equality* 

In the '* Conga " potato ihe uDlhOrt are t-uCirvlY duraiil of polku, 
Lhougti they are not usiiaHy aborted or crippled, A plant o[ this 
variety Was crutffiuj by i " FioaiibaU w seedling, and out. of' lb F l plants 
Which flawt-red, b had aWinjurit pulkn uml 10 had none : here ag-sin 
the- expectation was equality. 14 Congo " being hetero^fgCHM in ssieriEity, 

Two F‘ plants possessing ahundaoE pollen were selfed. and of 4-4 
plants, e^wKsiuOtlj 41 possessed pollen aud 3 possessed hut a few grains 
of immature pollen. Why ihu*C pllmla should not llftve borne ft loir 
quantity of pollen seeing that the F- parents nuiSE have been i ecesal raa 
and should hare bred true, it is not possible to say. All throe 
emmplea name out of out family. 

A second cross wi th J Congo,' 1 via. by “ Reading Russet,” gave only 
a small -p 1 ’ family, three plants bearing flowers, two coolauliiur pollen, 
and one none. 

Similar results were obtained in the cross "Red Fir Apple 7 " and 
"Reading RtEsweL," 1 F l bdug part pollen produeurs, part sluiili^ whilst 
F 1 , from tho pollopi bearing F\ gave f?" plants all pollen producers. 

The flower of the " Red Hr Apple " is heliotrope io colour aud the 
Oflthet* »ot aborted, 

Queen of the Valley “ ha^ Eidiflfcnopa flowora with sterile anthers. 
Crossed by 11 FloiirbaJt " ouo plant gave a series of F' plant's of which 
some bore pollen and others none, ft] though e.taet notes os to their 
4hft¥&ct£H in thin firmly were not taken. One of the F‘ plant* was 
■crossed by a l ' BoheniEsn Peari r ' st-cdling, :ind gave rise to a Jong line 
of pollen prirtli.ictrs. 

The heredity of male slerilU)' in the points is obviously the converse 
of ttiftb dofcribfd by Bate-^'ti in. the riw^tT tie, For the condition litre 
ifl diftLibctEy iJooiiusmt. BaU-r. m found i: pnrtLflJJy coupled with green 
nils in certain families. In the of the petit ., the only evidence 
or Sterility being oOtipkd with any or her charanTer w;ih of a negntiva 
inn. Working will s large number of esiiiblishciJ varieties as well as 
with thiiii* plant? which ur*#i: in the course of thin work , l never found 
a plant j^ossessEng pate heliotrope ttuwera ihul Imd oilier than -.teiila 
iu«lI ountiboacvut utirfu-ra, wlnkt those ibiLl were further tested proved 
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to be hetBroSSygOHS as regards Etejflit.y oT an tilers. No con [Lection «'M 
o-TjEtTvc-U between the condition. of tilt: male and female oipioS 

Tile presence of pdlab Lit the anther being as ire hove seen a 
leeefiS’VG; character, it IS of ?x>me interest to note how it behaves in 
ael/ed faan i I i fes. Unfoi'to nataly theac pollen observations aero not 
begun li)l although the breeding experiments began in 1996- 

firill a goncl deni of infirnnotifiji may be oi trended from tlse eddy rmtea. 

Thus, in 1906, n recl-tnbcred seedling derived from a " FJtiurbdl " 
pinnt- in 1901 mis ‘'selfod," and g&VO rise to a largo number of 
seedling*. One white-tubered ptaiSl wa a reservod. From tide » 
further generation Was brd, and from till Ls again an oilier, eu that in 
this case the fit roily lias been handed through five g£tierftti<VDf?, and in 
all the anthers hare had abundant pollen though the quality of the 
pOlfoiL was bad. 

Two other lines, A and G, <1cj i ved from " l'’burba]]," have been 
bred through three ciutl fiitir geofl-iatioDB respectively. and '-he recessive 
character, vb. presence of 'pollen in the anther, lias remained true. 

The occurrence, of spontaneous sterility, due to absence of pollen, 
baa already been ulcOLiOiied tis having taken place in ihe F* generation 
of tlsc family * Congo 1,1 k u FLourbail ,F ; iL has also bnen nhaarced in 
.some other families where il tlftCJ: peeled, tail in all tbese casta it 
hns occurred in dofiHil and not deformed ur strictly COntahftarent " 
authors, It h possible that- con t&bcacencc '' lk nuts sltriple cn Bracts r 
but that- absence of pollen and dcFunnity uf anther art! due to separate 
factors between which exists UJ1 intimate linking. 

The rftlationa between quality and quantity of pollen and the shape 
of pelleu in varieties acid species of Sola-Hum am diieuSecd el^flwheretw. 



IltKHLITT OF UHAIfcACTEliK ITT THE Hit-’Llt. 

The difficulties in relation to haulm, cEuiraCtors have already been 
adverted to; although to esparto constantly reviewing crops of well- 
grown varieties it becomes comparatively easy to diagnose a variety by 
the general appearance of the foliage, and by inspection tu designate 
at once eucIl and such a potato ile au '' LTp-lu-Dttle " variety., or a 
" Kio^iumier'’ type, mid ao forth, yet if one diwely comparea any two 
foliages, taking corresponding specimens from various parts of the plant, 
it will be found very difficult to describe any constant differentiating 
character between any two varieties; ill ere are differences no doubt, 




I{, X. fcfALAMAS "In'; 

but they do not admit of such definition eis to fit them E>r Mjeudelian 

analjiAa. 

The cross of Ll Red Fir Apple 71 and " Read i ng Russet " tras made in 
iSOft fur the purpose of tuber colour oborvatrOTis, and in 1909 a large 
family of some 120 i ndL^ - :--! vF F 1 plants were aaiaed, 

The Red Fir Apple '' lias a somewhat distinctive fuLingi;, the 
Isavsa are relatively small, orate with ilisrp apices, peculiarly soft and 
til fey to the touch, nud, in, addition, have a character wliich entirely 
distiftmiiahcs thorn from “Reading Russet’ and most other varieties, 
The leaf haa a peculiar twist in its h™. t!m r.w t? b hoing aeon in all tlto 
upper leaves, and often down to the lowest when the plant is 18 inches 
high or micro. 

The condition of leaf twiat here in question must be clearly distin- 
guished front that which otcuns ;is a pathological con lition in many 
varieties L iii such c*sca i li e plants are dwarfed, l lie Stems e-lt k^ri, 
the Juch of the hranchea very shorlvctidL (uni rhe leaves on Lhttu 
crowded together. The indmdlUll leaves also are much twisted, eremite 
and email. 

Its the '’Red Fir Apple" the tv. Let i* less violent, it is nut JiHoeiiited 
with cremation, and the plaJJln are thoroughly healthy, vigotuua :tud of 
good disc. 

“RojLdmg Russet” poffiesstt i much coarser foliage, the leaves ore 
big. bread, blunt, iiat, smtKilb, h.orrt and coarse ; the green vo-lnin is of 
a deeper shade than in ir Red Fir Apple, ' 

The fowf F l plants which wore examined wore intermediate as regard* 
shape and tenure of foliage, but resembled " K<;d fir Apple ' thspe 
rather tiiaU Reading Russet "i no twist in the Leaf axis ww* uWr-.ed, 

In r- an analysis wflS made of the plaut'e foliage characters as seen 
in the table below, 

The characters taken urt all leaf una 

Jl Fioiuliug RllSiflt. " shape. Broad and bluM k-af. 

texture. Few stiff hairs, glazed Bttr&ce to le-ftf, 

" Red Fir Apple " shape. Ovate, sharp apCi to Iraf. 

„ texture, Soft and silky, 

’1’n'iat. Twist in the axis of the leaf 

Intermedia^ shape. Leaf chape neither “Reading EuS«t M 

nor w Fir Apple " In type, bnl re™ 
ambling more closely ths latter, 
ieitnre. Softer Then “ Reading " and 

]i:inier than 1 Fir Apple." 
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FoLTAGfc <1 K“ F- Gssjhjuoh, 



1 Holding Kesfw:l " texture. 


31 Reading Russet 31 shape 


10 


n t" >> 


Intermediate shape 


1 


Intermediate tCattU'O, 


Jl Reading Ku-^set " eh*pe- 


4 


h si 


Intermediate shape: 


40 


■a n 


'■ Fir Apple 11 shape 


33 


" Fir Appie " Sox Lure. 


Intermediate sdispu 


y 


N 31 


" Fir ApjpLe " ^irnpe 




Total number of F 3 plant* . 


liS 


Twist in Eofif 


i- ■ •■ - — 


£7 



itL eunsideTiug these fig u re--; if. must be remembered that it Li & 
matter not o n I v Ilf considerable difficulty to classify the living plftutfl 
according' to the shape and texture of their tanves, bi]t that the 
persoiud clement iti paiamonnl in suet u fclassi Mora particu- 

larly do such remarks apply to ton: consideration of texture and to the 
inceniLodiute forms. Certain features, however, are readily and UOtnia- 
HjlTch hly rcoOgui lied ; these ar* the twist Ell the u s is uT t.hfl loaf laid to a 

lesser decree “ Beading RubhcL '" ^bape, 

The intermediate form of leaf is Urticb more like the “Fir Apple' 1 
Leaf than the " Re&iliug Russet,' 1 and the former may Hifire&ra be- cuu- 
sidered dominant, whila* the Lwiat in ita Loaf is recessive. 

If the “Reading Russ-et” shape and lecture are recessive, then it 
should occur oombuned bl the F‘ family in the ratio of L : lb and hern 
Et. is lllS, 

The twi&t in the leaf occurred ST times out of 118. that is practically 
in the ratio of 1 : ft, and it waa associated £3 times- with the ' r Red Fir 
Apple" shape, the remaining four having intern-erliat^- shapes and nobO 
showing- ,H Reading Russet'' shape. 

Allowing agu'.rj for the difficulty in distinguishing the i ELtftnnediatfi 
form from “Fir Apple' 1 shape and texture, it would SWffl to be -ft- Jact 
ibnt this peculiar twist in the leaf is definitely linked up with the 
“Fir Apple" characters of shape and texture. Kune of the eleven 
plants possessing 11 Reading Russet ' shape showed the slightest sign of 
a twist. The same consideration lends one to believe that ^Reading 
ttuaset' 1 Us lure is coupled Up with “Reading Russet" shape' ten nut 
pf eleven times ii if recorded m- beia# so linked whilst the eleventh 
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time H Re&diug Russet" t.C!^t-Li re wa.=, lisdtoi] to intermtdtale sjhirp*' 
which might possibly ha a,u error of observation. 

These observations demon stride at ItStot t.hftt such dealing and 
difficult eliflRlCrliOrs to leaf shape ncirl texture iu the potato feOgTCgAtfi 
in. the sexual generation. 

This year 1 a i'reah F 1 family of this mves* is being raided, and close 
atten lieu, n'iHt be paid to rhelr fnlifige character. 



Tap &HAP.R OF THE Tl'BEHfi. 

No character secined at drat right mure cltisiv’e and less Likely uf 
Eolation in rtwpect to its heredity tlum that of shape. V\ bCEteWT 1 
to experts I was; told that from the best "kidney" types von 
could pick oat “rounds" and that exbibitora bad w^h prii.es both fur 
“rounds'" and for “ kidneys IJ from one titid ibe same potato, 

Resets) notes four ca*c^ where originally “lung" Ltlbered varieties 
produced as bud m ports i - 1 ■] rubers; let I wo Ctoes these '■ round 
tubera reproduced ihemseLves vegeUtividy true to- “niutiduCGS,’ while 
the other two relapsed in I Lie following HJiisou. 

The oval vmriaitiest ho notes as producing cm single plstnLs entire 
crops of very elongated Lubelfs, which however dul UOt grenv true in 
subsequent years. 

My obscrvatiocs would lead me to think that these trad sports in 
Jl kidney” and ova] potatoes are quite common ami She to be explained 
by tbuir heterozygous composition an regnnb ,£ rountineES.'’ 

A frecpient cause of trouble in dealing with the shapes of qubeiw U 
ih= nomenclature. The terms used to describe the different shapes are 
sufficient fur the purpose of the gardener, hut they connote no seiuliUftc 
•ecu racy. 

Where tlse cylindrical potato ends mid 1 he kidney begin-, where 
rbo IftTter ceases and tbc " pebble" atarls. and where bulb merge 
into the round is a problem which it would be hopeless to attempt to 
salve by the mere clusrificfiticm of tubers, 

It in only by the isolation of a type and its fixation it- pure when 
bred sexually that tbc probteat can be solved. 

In describing the .=ihap^i of a potato, Uu points can be regarded to 

3 111 1>HI mt at 71 1 - wtdliBKH -US' Alls. 3ni (1 silwwe-] lllf 1,1 Fir ippU-" OU 

AUl'- -i!rd 1L Liu ] 'Li , '. l' |‘i J Li, 
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fixed, viz. the point from which she inhere, grow out From the ttolcn, 
and the moat disc u I point Iwrn that, which in 19 out of 20 cases enin- 
tides with the central of the crown of fiy« at the ifiatsE end, Tt Ls 
from this aye that the e&rlies.t and strongest shunt grows out. Tire 
line between thilsv two point* is the long axis, the breadth acid depth 
jrc ttBpaCtively r.he fl.r«tcftST raeaaumnielils in liach direction inctaBured 
at- right angles to the Lung axis Mid to each other. Adopting the 
conventional tnrtnJ for potato shapes. the names Luag, Sidney, pebble, 
and round appeal' to have the following [ftefteungS-- — 

A [nag [Hittitn i& one in whiela the lung axis ae between 1^ and £| 
titnea tho greaSea! breadth, ami the depth iu oijunl lo die breadth. 
The OciiJd are either blunt, as in the * CobgOj." giving the tuber n 
cylindrical appearance,, or they are poi aa in R, Plato XXIV. 

A kidney potato is unc in which the length ia usually between 
l -'f times and twice the breadth. and the depth is considerably leas fhsn 
the breadth, giving the liuhera a fattened appearance which is charac- 
terise i c. The meflaurcmentH of throe speed mens, u [^elected , of ivcll- 
Jtnovrn " kidneys '' am: — 



■' Mjill'a AjhkftJ " ; 
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1- S/14 


1. Si'S ■! 
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3 


1. 7/M 
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a, l/IG 
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M, 7/1 li 


l, B/lfl 


1. */l6 
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W 


t, 5/Mi 


1, Iflllt 
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= 07 = $G ! ao 
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2. i/lfi 


L, W 


1, tfU 


= 34i:SB ; SO 
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3. 1/lft 


1, 14/16 


1, 6,116 


= 19 56:83 


« 


n 


2 


j, !fll4 


= 46 5S 1 85 


01 


a. i/ic 


t, ityu 


1. b.'lfi 


= 46 ; 31 ; 34 


h Sn- Jnhr 3 .1*: .vhJK'Il '' 
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Ml 


3 


1. 10/16 


1, 3/16 


= 46 : 36 ! 13 


t<| 


?. 13/13 


1. 13, '10 


1, 4J1C 


= 45 -.W- 90 


m 


■/, ll/l^ 


I, 13/ Hi 


1, 7/ 16- 


= 43 l^rS3 



Tk t Lapsiwt Potato is a bluntly elliptical or oval potato which is 
much broader than it is deep. 

The Pebhle SfaljW, This term includes a vast number of rather 
irrCgtlhirEv shaped Inhere, — tuber* for the most purl obtusely elliptical 
and almost as bread OS they are Long. 
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1. lij'lB 


2, l.lifl 


1, &'H5 


=11 
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5. 3,'ia. 


3, 11,'iC 


l. lEpia 





ftytind PQt/rtQ&f' Tiro nibera ai^ practically g[o-bu]nr f i>--^ in “ Wind- 
sor Ca-tle.' J 

Au ujiitminaUim of those different descriptions is enough, ulaaiO^t ih 
itself, t» CQiifi ii r.it i>n.? rvT their an iricialitv, but vhtn One wniftS to duse 
quarters with ilicm hy breeding various pure Ltues stud by crossing, one 
is r-ouu cuQviflied of the tact. 

If Plate I, seedlingE of 1 Flaurljflll," be uo*' examined, i: will bo 
seen that it is easy to pick oat 1 

Lcmys Nok 14, +8 h 135- 

Kidney* „ 51, 67, &% 123, 

Pebbles „ Tt, GO, 91, 1-K Hit: 

but a. cl»i«r inspection shows a number J)f hi jfcl'4 which might bv 1 - 
described -a-i run tid„ but which are nob ghibuh'n. They arc short, uiid 
u deep as they are wide, such iW Noa. 40. SO , H2. 1 12. 132 13^, lob, 
1343, ms r I S3— ID individuals oikt of a total of 43. 

It" tww we turn to Plates II. Ill, IV, V we shall inn I n family rvf 
104} individuals fill bred t'nuu one el these peculiarly &hajK-il Tubers i An 
Tin. whulo iiujitK' pri->r Li t. a striking umlWruilty of appearance uud 
artitlatity to the parent. Excepl inns, however, there arc. ulid they 
are figured iu full in flutes IV and V T 

Turning to those plates wc hoc photographed flll the ovailuble 
[libers fropj tech of these individual plriiiT^aod ic ■% ill bt at mire seen 
r.hat each individual plant in I'.nte JV contains Etritiing esumpks ef 
this round " type amoogst ita tubers. 

t It should fee iftiil ilsis lb* mprc‘tntn£ms of llie i- ■imiissl plant: hens dfl»n ate 
rfbeil tli+Tfl Jtie <i'.n.l< and wlrr- more rteriBldblir ".HHQBiU " jirtrent on. siis tltue tW(, 
L I i . 1 . ,. v f Llio oval. ' L.' 1 1 : [jits, jc fii ',■<■ LIT ..if : ll H 1 IL^’ ili iltlIh'L the 11 KUDil^ !-■- 
purpniwlj 1 i r. F . ■ l t - in llw.- |. - 1.1 -h f,t -,S: rh pLi",-". in opter [LilE iLr nissurh 11 rc-'ano., 
vfaea present, ftUH ba tin h,!ii,. On- uiggt'tlnn Hint i( id only a variant form or llifr 
■Jumiciaat “lOQU .' 1 If tlwrelbci: tLr vBdf to die eju U- J»m cJHiincing Ll-c itwJ ■wLk-r..- 
rtHS in .linTm mt on a dmitr Idtii. 

Jiiqin. nc Gen. i ’ 
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On Plate V, Ntra. G7 t $7, 01, !>4, oei L_v further illutlrtte the fact that 
though certain tubers of a plant in this family may lie more or less 
yet other tubers on die same pU.nl wilt he found to be of thin 
peculiar “round'' type. 

One eitccption, however, stands out, Find llii* is No, lftU r which is 
to Lj r unlike rhe parent, type and all its K>f> other sister plants, 

It is passible thui it uTotm from a stray tuber anil Jots not belong 
bo this series at alE — a view that ban some plausibility, seeing that two 
years before ■* Fjourbudl " seedlings were grown on this ground* Efforts 
are heing made this year {1£H0) to u I j L iu n Selfed seed from this pluut. 

On Plato VI a further illustration (0 family} of this " ruund " type 
of pots to is seen; it aroSO from a “ FJourhall " pla ut r blit- noi the suns 

one as the line A. 

Seed from four of these plants has been saved and a batch of seed- 
lings of G* were planted iti October 1P09 nud hurried forward \ on 
April t£ti. 19L0 r they were examined and alt rbe seedlings bore tubers, 
varying from ^ in £ in. diameter, true “rounds" in shape, Those 
of the f? 1 seedling? which have formed tubers have ftleo developed 
typically “ round" ones 1 * 

It thus appears that there iti ii eertam definite type of -' round ” 
potflt? that- mu he extracted from Suit , a a " FlonrhaU,' and which can 
be bred seMillly pure through at least two generations after hftviug 
been isolated. 

Before following further the evidence ea regards the hea^dity of this 
type and its behaviour when crossed with other types, ic will be heat to 
discuss more fully its shape and variations. 

TLie tuber shape, which is under consideration and which for the 
purposes of my Wort I have culled " round, 3 ' ls to be found white, Or 
coloured us red or black, 

No retail wi has in the course of thin research been shown to e^lst 
I between shape of sj.y kind and the pigmentation either of haulm or 
tubers, 

The ’'round" tubers may be furnished either with Hr deep" or "fleet" 
eyes. It will be shewn later that depth of the eye is itssl f a nharwcter 
inherited on llendeli an tines, and my expeiimenla fail to ihov any 
relationship between depth of eye and shape of tobor. The dza of the 
[uber is Of course variable. but 1 have not furmd, however one may have 

L Aug. Lt?, 131J- Alrtiemjh tire t; lnw not teon ioniplvtflj' hflrvetied there its 

ETcdED« 11ml Ibc 0 1 f&milj uansisLL oJ ' 1 ]ijngi '■ gut u >1&U^4h >,, and (iiOl (Jm 1? I 

i.:m £?■* JaiaiEies arc jj'jre to “njcnrdiirai- 1 * 
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bn. 1 *! it this type of "round" potato ajvauodng lai^e proportions ; few 
fcjcrt-tup les with A die.aier.tL' dvtr 2 inches occur, although oval itud 
kidney from the same origin*! ]toreitt Stocks mu V be of large rise and 
weight. 

A typical Specimti! of this 11 round" type ib - represented lay the 1 ir*t 
tuber of G‘ r Plate VI. Tlie tuber is apple-shaped. its upper or proximal 
end is well as its distal or crown end is depressed, raid tile height III 
Jesa lEmii cither its width or its depth, The actual dimensions hr 1 ; — 

Lfiiu-lh DrCaJLL Jki-Lli Jlnil!' 

i, tyie a. a.'ifi 1, iyifl : u . 17 

One of t.ho tubers of the parent d has the tblEowinp rneasuruinents: — 

Lcftgrli liprtillli R; IT, IWfl 

l r i'lll ±, 2.U* 1, Ij'Irt m?l : M I 17 

The! most cliaiBcteiisiic fisihunr: lf the stnmpitiess of the tuber in 
rulalion to it* breadth, 

Potatoes am ruii«d commercially hy the vegetative liiethod, thus a 
crop of" Uaguuu] Botmms " laised to-day should he regarded tls merely 
eh oBehoot - a rqtr.jiLg aj to speak — of it seedling raised some r.Lini- 
helcna the year IJlfti. In Other words the ION* of thousands of ton;; 
which in the past 34 ve+vre have Ve-Li grown of this atHik nre for 
sciL'iitirif purposes merely replicas of a particular cnlit-r^nf a particular 
individual, ami hames the EOdtimiit-y l bn* Ugh the intervening year* ul 
the variety** fihftt*flte(n&. Tubers that are grown by th L-? vegetative 
iiiOtfinS, within limits, reproduce themselves in their original -hap-, mare 
or Lets exactly, thwlgh I tin lit, and hope t." prove, that thu degree to 
which a potato K: prod isces its shape vegulativoly depend* in large 
rmeanure on its game tie oOnStEtiLti^n, 

It may therefore be C-onfl-deritl y cxpi-ctdi ihat whilst a crop raised 
from a typMCk-l “round " such as A by vegetative mean* will mufriii 
perfectly tmv to type (and this indeed lets hbeli proved In ■Jl-r- CLMe of 

A itself, hy growing it in 190-3 1 IJKKfl a -crop raised g&y from the 

fifth tuljcr of Xu. tJT, Plate V. might produce rubers more or It^ss 
DDifona and unlike the type I. A family raised hy Seed from any 
of the individuals, however aberrant in shape, will probably produce 
a set of seal Lings at least as uniform as the family A itself 

The variation uf this" ruUnd " lype.il" grown vegetal i rely, so I'tu a* 
rav etperieuee got*, is very slight or indeed (lone at all. The variations 
of the ijpe as raised sexually by seed art slight buL deliaitt', being 

2—2 
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towartia greater length and approaching the pebble shape, I'D diagram 
the type and Hitreme variation may be represented ft3 below: — 





Fi£, l, Ttiwe drftffillfp aii tmrim-H f'f caflicliL sstilnus of ]k>1a1oc — H ie [-JDfl And tlMB- 
rmt ixi:i utl jhtiT.D lilt dtjilb iimuoL Uu ibnwa. 

Height fluid Lnx'^dtli are here represented, I he depth buiug relatively 

great. 

The "round’' type ia not a potato that PMOnmionds btself for its 
beauty or it.-' eufiuumEc qualities k iegArd.ni shapes ita meric, a derived 
from the last that there 5s very good reason to regard it as ft g^rnett- 
orlly pun; type, and that ™ roil fid QCH " iu tho Sense in which it baa 
twien used here is a -jimpEe ILeudoiiau charaoier r The further evidence 
an support of this thesis iviii appear as wo proceed. to discuss other 
shapes. 

A seedling of ■’ FLourhall " was seifod iu IMfl, and iu IStQF a large 
11 U mber of seedlings ware raised fnnn it, one Only of which was again 
eelfed in 1|KJ7. The plant vpiis carried forward by tubers to 1SHM, 1009 
and 1910. In both 1007 and 1909 it produced seed* but- in these two 
years only four plants came co maturity, and they produced tile tubers 
numbered in Plate Vll, D\ jD\ 1«J8, & Hod IP, The seediings 

from 13fl9 Eeed have nor. yet formed their tubers. 

I -i* tubers of plant D me i^uila unlike the " ruunda “ of the A 
family, they are oval and more or less Lidney-ahaped. The ofigpring 
uf theses, only four rn number (grinding the seedlings Sow growiug), 
comprise distinct: types. 
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190-S. a long 113 rifitflu tuber. 

D* k l&Ofl, cylindrical tubers Eendiitg EO kitlnoy shape. 

D\ l S>0S a oval ut b.unL kidney with a tiis-ltr tuber nearer circular. 

MM 

The numbers in this ciiSe art’ all toe rinall in fjrii'.v precise dcdoc- 
E’ona; all that can bo 3aid is chat b '.Joes not represent a fixed type, 
that, on pel fi n^, itgivirs both long^a am] orals, 

In 1U0& tits same D w*s crossed by _J. , =inc3 on Plate YITE tho family 
is hhwii, or rathoi cwn fond Lies, because two D pUllls (I)' and IP) both 
piowa from tubers ol" the original D of 1IJ07 were fieccij Laedi by pollen 
Of A. 

A glance at the plnce is en'Higli to show that Me Fias Ficro two 
types of tubers, the J ' round ’" Unit wx bare? already discussed on the one 
hand, and a Series of oral a and ki(Jfle_re un 1 1 1 ^ other, The* “ rounds " 
are : 

Nts 3, U, 3. IS. 14. 3 5, Kl, Vi, 1E>. 

3, Si, 7, 3 , EG, 12, H. lb, IS, 20, 21, £2, 2b. 

That is, IS out of 1£) in Use hrsb family, and 1 3 out of 30 i si the 

second busily. Total, £3 Out of 40. 

One has, in other words, i: ro undn " as-d not "roll lids" ill JjriWtLtivi II V 
CC^ua’ isuirborsi and it must be remembered that trae cuuntB here only 
those as p rounds" which mine well up to the standard already given 
for a typical "round ' 1 each as either A, G l or G\ 

Ttio result of this cro«s admits of a direct JJondelian interpretation, 
for inasmuch ew A is pure to N roundness," If must be hedeioiygonn in 
that, character — a fact which waa already SErongly indicated before. 
And the w non-rounda J ' must be all heterozygous in shape, 1 1 " LOW GU 6 
exammua more closely the “ nou-roneds^ mm sees that they art nsado 
Up of good kidneys aisch as Xos. 1 w ^4), and 1, 4, II arid 3t» of 
(& x J); of cylindrical^, Such 0 and 23 {IP K ,41, wMfo rha 
remainder arc ovals ami pebbles difficult to place, hut which include 
among themselves abundant- erampka of the same shape no the 
parent D. 

The experiment therefore as portrayed in Plate VI It is capable of 
befog interpreted ns meaning, not- Only thill an oval pebble " such ua 
s.li:'L['i,.! b is heterozygous ns to “ rjundn ess,' r but that a tree kidney and n 
true cylindrical may also Lie hoteKKWgirUE in the - line degree. Kurt her, 
if " rutmiloess'" (i.C- ahortneE-a of anis) is lliC OI1C allelomorph here lu 
action, then H non -round ness " -or length is Lhe nther. Later evidence 
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Will be given proving that there is a tuber shape true to Length, but 
before bringing chb evidence forward it will be necessary to discuss a 
til tie flirt her LEn- nature of the kidney ftaHj the shapes which arc 
heterozygous, 

Plate X fihoH'g ft fjjnily derived from the crass nf J/ 1 , a kidney 
whose Origin will be described ktfcr, fund the IjpEcaE "rannd" A. The 
11 rounds " nan be picked cut meat readily. 

The typical " rounds ,r urt ■ 

Nw, 4 h G. 7. JG, 17, 3 !>. 23, 25, 2G, 27, B0, SO, 34. 35, 36, 
SS, 39, 40, 42, 45. 49. 

t.c. 21 out of' 44, pmufiealfy half. 

r\ kidney potato of su typical a shape as li 1 ia ihei^tbre heierOtfyguHS 
m shape, and length, aftd til list clearly he dominant to ,v routidueSSs. 1 ’ 
EieallenL specimens u f kidneys occur iu the family, and they LuLidt ul»i 
bt htitenraygous, 

ft w E]Lterehr.ing to note that No. 4fi is iiiorc or less cylindrical, 
and that it is heterMJgOOSi ttnd probably a merely variant form, of 
kidney. 

riio hybrid not' i re, in regard tu shape, of 1-he kidney mnv be regarded 
aa settled, that of the pebble follows as a necessity, hut i/b have in 
support two sets of crosses.. 

A pabbta-tubered plant B " was crossed by the same round f ' A 
as h-fla been used before (see Plate XT), Z? M is ft typical pebble tuber 
and AJi'ihther of the same root-crop can bn seen on Plato f X . Thft funnily. 
coiLFiial.iny of 47 individuals, is JiOCti ut once to break up iota two types, 
Lhe "' round “ and the ovals of different- degrees. 

The ,c rounds " : 

Nos, 1, 2. 3. 4, 10, 11, 13, 13i t 15. 17 r IS, 19, 26a, 2fi, 
31, 32. 33, 34, 40, 40, 43, 49. 

* 

*l'l cut of +7 ftro all typical. 

Kiilurgiag from this union of pebble and "round” occur really 1 
good kidney dniiers such ae Sb, 33 and 41, as good err better than 
those produced in the family H v X A, where the parent Was a tvpical 
kiduey. 

I lie next cross, mid perhaps the most convincing, is represented 
ill Piste EX. It TV as made between a kidney poUUo, N ftecerd Jh on the 
i-nc hand, ft,ud the pebblt^hupcd ,r Flourbal| pi <in i,ha ocher. Thft 
nffiapring number 32, of which Nut 12. IS. Iff, 31, 24.. 25, 26, 30 are 
all typical " rounds : i.e. M nut of 32, or 1 : 4, flie ospocted proper tioo 
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it bocr. the kidney cmd Ihc pebble-shaped parent are Ji&tOrozygoLia 
|L5 regards shape, i.e. “ length,’ an I amongst (he dominants some artf 
eioetltmfc kidney*, otbLtrs No. :i in ipttmtit^ ht-racuM it 

dtuYi-a on one unnj the *fttim rooi a cylindrical potut^ ami ft pebble, a 
fui ii] vhsch 3 la^ jiist. been 6hou tl La be- fie-terai.'i’^ijits, 

Tbc Jtrgn ijJ^-ni^ uud the evid&nc* in support of them, ns to the 
3ktred ity of the tuber slmpes have, -m for, all curaed an l\\s Fact that 
then; -Bidixrt i (anety at '■ round potato whiL-h i.*! rect^si v-b and breeds 
true; at the MDf time oil Examples that hare been &> far brought 
forward eon lain directly " PlonrbalL " blood. It might therefore be 
supposed that the whole structure of rjiv contentious rest ou thin 
keystone- -this 61 Ffoiirbal] ,p derimtve— nad that if thEq ketur be 
tern owed the Slgniuent and deductions U'culd foil t ■ the ground 
It becomes ]Leci-^s;try, therefore, ei this stage to de.-eLT.be an experi- 
tueut entirely ft 1 ** from such an obyectititi. at Itrims as far as I am 
iiwsire. A cross was made in 1900 between -Red Kir Apple 7 ' and 
''Reading Russet, 1 ' h Reading Russet" is 1 a pebble-shaped potato 
and "Red Fir Apple 1 ' a long cylindrical. wb,-* not examined 

critically for shape; the note a*; ti> the 117 yuung seedlings raised 
in ISfOV ;s that ahouf oiu! -<| uarter Lure “ round " tubers, of these cidy 
niite survived, and only five of rheru were rom*-:! in lliOfl, Four indi- 
vidunla are slio^'a in Hate XXI. and (In; fifth one, which was omitted. 
wl±.h n tong-flhapntj tuber, Ou the whole the -evidence it rather in 
favour of i r ' being a mixture c*f H longs " and " rounds " iit the propor- 
tiua of 8;I, hut of the F : ''rounds" we have uo examples. The F- 
g¥ueraticn t how ever, is represented by 1 it) individual* eoiilaincd in 
the two Uinilie-H L 1-1 sellI i J ' r bath derived from the selfing 1 of a 
kidney-ahapjd F plum. 

The first family, L '. consists of 0(1 individuals ; of these 12 are 
represented in Plate XXII, and uf rhe eight mining, riv.* were lung arid 
three "round." When she phi It- L-- examined, and still more the aclual 
individuals, the *' rounds, ,r such i.i we have already become accuBtomed 
to, are to be found ni once, and the fallowing typLcal eSHtu plots arc 
seen, Nos. 1. 2, 22, 35, 37, 46, 4?. +U. Cl, C3 and U4, which in addi- 
tion to tho three not figured, makes the total of 14 oni of dJ> or 
nearly l ; 3. 

The second faculty, Z BJ| , Plat- XXIII, reme very striking 

exam piles of typical "rounds" such as Xus. C r 4F. 12 . The iainiJj 
contains , r >y tnher- bearing imlividmiU, aiul ■ rF these Xh, C.. 10, 17, 
10. 22 , 24, 29, 3d, 33, 40, 47, S3, 54, Cl are typical “rounds" ie. 
14 out of 19 Or t : 3. 
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n the two fi uni lies co ntaining lift buber-bcariug Individuals, 29 
are “round/' tkt Ls 1 in S, -as would, bo cKpected in an F* fimiiSy 
from a heterozygous parent in which * round ness " «aa recessive. 

It remains q dtv to consider the evidfinre hearing on Lhe existence 
ftUti nature of the dominant shape in Its pure fiitlYi, So far, it li:-ia 
been sliowu thdrl. length of tubor It dominant ami that the degree 
of dom ii'iaoce i-=i variable, i.e. the hybrid fonn Is not constant, the 
lietsrosyguus tubers varying from a long bid ncy to uu ovoid, On 
Plates XXiJ aud XXIII, amoogEt the Long bribers are undoubtedly 
pure dominants. but which exact ly they are, and how to disLiriguiah 
ihnni from th^ impure d iniinmulSi with certainty nothing hot breeding 
dji p-_ riii i oai.s could determine. 

It h, however, significant that by selecting (boss iodividuala whose 
tlibtm were the moat uniformly long, it <TM found that ant of the 1JW 
members of the L family already described there wane 34. or a little 
more than onc-quarler, ihnt MU Id be picked out as being probably 
pure io respect to length. 

FortunjatcEy belter evidence ia to baud in respect to individuals 
hoULOB-ygOUS L£i the character of Length. 

potato, callrd "Snltf'a Kidney," yielded abundant treed. hj IDOW, 
in llJtfr several hundred seedlings were planted mid they all cause 
true do type, viz, a long attenuated : dnoy, s&-j Plate XX VI One of 
those seeded and SO seedlings were raised iu 190ft, find every one 
of these wore long kidney form, sec FEcde XX YJ. It world seem, 
therefore, that this putat-o frV Sole's Kidney, ia a pure dominant as 
regards length. 

Another klduey, “ Bohemian Pearl/' w^ sown in lfttf? and a very 
large ournber of seedlings (family B) raised ; these were nut examined 
very critically iu respect to bseC and shap*, hut were noted as heiug 
uniformly long and pyriform: (me e^l Ted naturally, and of the five 
seedlings raised three Iwre long tubers, and two bore oval t-ilbers, 
Plate XXV. These veals are distinctly flattened and are not 11 rounds- 1 
They have been grown in 1509- and kavo retained their shape. Had 
there been any appreciable nutribcr of oval or '■ round ll tubers iu the 
first batch, of 300 seedlings raised in l90f it would undoubtedly have 
h-jen noted ; oci (ho contrary. mv wa and my gardener & Impression is 
that nothing but i: Jongs Jl occurred, There is in my mind hut very 
tittle doubt that the stock B is purt to length. Efforts are bthtg made 
to self the aval tubercd plants this season. 

3 ] TTiiE prvKLtud v.itlL htl*thL liuadred of Ihs mcH oJ loth iluSa SMSCte tjdjo Hinw 
of lire Gimhridgp UniTiirttiv i’jctiL 
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In ISftfB a cross was sheeted betWueB u pebble-shaped tuber- (If 1 , 
Plate XXIV ) and a seedling of the finally B curried on b >‘ tuber from 
1 907 L . The Leeu® of "bill union forms a sf rt fcsn^r eiujunple of ibc effect 
of Croesi agf «. hot&miyguuis by a dominant ton#. The whole family of 
S3 individual is without Caption long or uyoX mid [naiades the must 
elegant kidney und one or two cylindrical^, see Plan? XXIV. 

In three DxpQrimeD La cylindrical poiataea were employed, os the 
female pai-febt. Iij the first " 1V l :£ Fir Apple," u cylindrical, was crossed 
by “ Reading Russet. 1 ' There is good refcSQU 10 believe ttwit the F* 
family really consisted of three Ir longs J ' and urie “ round," though the 
small number of survivals . e|^ 11 in the litsc settst/n, dices uoi assist 
one to any defini te conclusion. Those of the F'- tain ilj which survived 
lDOlt arc shown on Plate XXI. " Red Fir Apple." though long ntid 
cylindrical, U therefliw ill all probability hetorn?yg&us na regards 
length. li is of interest that, eiuce it hue been cultivated in niy 
garden, it bus became shorter ntjd braider itud Jf<s cy lindrlcnJ 5 OH 
the ocher hand Lj Cougfl/ 1 which w used Lit the second and third 
espEriiaeiitj niainLuLn^ its truly cylindrical ahipo. b lutes XM and 

IX v, 

Id the second fiflperiinenb "Congo " w/v. cruis-.-l by n ,r Flourbull ” 
seedling of 1905, The "’Congo" tuber-: are typically cylindrical, 
the seedling "Flourbalt n was not especially described 3 , but Lb a F' 
series, sun Plata XXIX, consisting ui 2D iudividunh, all of which 
bore kidney-shaped tubers. is evjileuee thut tltO " Flourhall '' seedling’s 
pftreiH must have heen ** ruund Jl and that “Congo 1 must he a pure 
dominant; fur if neither of these nlpp-flitSolks um ItUe, tltel- we should 
h&.ve espectej pure IJ rounda" which are conspicuousiy nb-uul, Ot If 
the FSouTbail'’ seedlings were pebble or hiiterOiyguUS in shape, then 
half of the K Seedling family should be pur*! “ laugs." which they uhJ 
not, F 3 families were raised from if* nod K*, both, cluugo-t^d and 
more cr less kidney-shaped, Thu FuLluviug [Hm portion of L round* " 
tut! Cl Lungs ” occurred : 
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I lbs- A -ins- f^sacud Ln lSW feme Lhe polks or *h:ch tb.ia craj ™ rnuJi-, m 
giuvu ftooi long LuLcrs kri-'i'j^ toLb. fnrni 1 he uLiili juvl tbf it*d till In 1*16 

mil |' i Mir, jta, fitter ]iIiidLi, pom ibdiO;i > niiiiiJLti]v F 

s The abscoM of a deBCrfjitinn. (if rbn]it iaijibri dint Jl khu '"rouuii ' 1 or “friitle 1 ’ 
fllisjifd unii noL mariaUy iliitliflCE tram lit pnwat ,J bloartetl-" 
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i-e. 1 : J'ff. Tht- families are illustrated ed PSatss XIIl, XIV, XV, 
XVI, XVJT, XVIII, XIX, XX 

la tht third experiment ’’ ConjOp}'' wns crossed by ' Reading Russet." 
Only four P pkiiita survived, and the tubera of LhusO, F ate XII, are 
elongated, hat here again the numbers Are not Ift!^ enough to draw 
conclusions frutn. 

Thu domillMlt. diameter of I en^tll iu the tubers has been isolated 
Or identified in che potato C', and. is represented by a very ulougited 
kidney' ; in B, where it is more pyriform ; uud in " Congo, ' wbei'O the 
cads of the tubers are blunted stud the tuber lifts a oylifidric:*] 
apt pwun 

I; is noc improbable, aewas suggested earlier, that the aHelDmorphic 
pair to the character Ilian i rested in the *' round ' potato i;i length of 
asia. (Hid that the kidney and ejlindricnE shapes, though inseparable 
with respect te length, are dependent, on other factors governing shape 
besides that gm-erniug the Length of the main ails. 

The iJomiuucice of the long potsLif tuber over the short if, analogous 
t-> the domintaiee of the gian t o»et the dwarf piimt, Mendel showed 
in the Pea Family, This dominance probably testa on the same ana- 
tomical hnsis, vis. the respective length ami number of internodffli 
involved. Tribars lire home on underground Mums, oullod stolons, and 
the eyes mlly be regard ud as buds or node.^ so that the nutter of evea 
present, limy represent I lie IJ umber of in Ui modes condensed into tha 
length of a tuber. A Study Of the tubers from this point of view la 
not yet. complete, but, it is quite clear that as a general rule tbu 
*fOU lid” i.e, short nxi& potatoes, have I rag. eyes thin Luc Eong axis ones, 
Le. they represent fewer interrtodaJ lengthy. 

It hi?, already been shown that tbu d-arninancfi of length is not 
equal in degree : seme times the hctero&ygute is of the most attenuated 
font'll, but tnore Oftou an intermediate shape is e-^u tried varyiog from 
kidney to pebble iiinf ova!. The Ordinary kidney of fair breadth IS 
probably always an heterosygoto, 

The FflTlafiW ere the Shane of Tubers- The amount of variation 
has already been indicated in the case of the *' rotllid '' potato; in Ihu 
“ long" it is rather iesg, ff and " Congo'" be taken as pure “kings." 
UiCu, Accepting the typical well .grown tuber of each sort, it is apparent 
that they Are ae to their proportion between length and btcadih much 
the “arat, and the Jartn id fuiriy unifbnn, 

By fur the greatest, variation in shape, both amongst the itidi- 
vidual members of the same family and the several Eubure of the 
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£flmc individual, is met with IQ the case of the heS^rtraVyvjuB 
Variety. 

Thu examples of betel WgMi potatoes whiqh tuiv^ been tested, 
tee. J ' Flourhall " D\ H- , H' r '\ K\ K* &Qd L\ varying as they do from 
It id cioy to pebble, testify tu ihix 

Tha degree of variation in the slupe of EuIibfb. of some given sort 
is in itself very vajiibLe, but 1 think it would be ockuaw bftdjjtid cliiLt 
tbo kidney types vary mo&t. A striking example of this in shown on 
Plato XXVIII, reproduced by permission of Mtsara button, wbnre a 
kidney potuto, *' Superlative," i* photographed lei the clamp, and whilst 
the majority of the Lubcra ate kidneys, a Large per-aen Lagc Eire best 
desiOribed. iw [Nibbles, 

The variety II\ Place X, so clearly demonstrated to lx- hetero- 
zygous, i-s a reunarkably uniform kidney shape, but out of less than 
haLf-a-huahel It ie possible Co pick out potatoes varying front a very 
lung to an obtu&e QUipse, Fig. 2„ 




JFIj. 9, TluaE drawing* are traagx of asocial sections of pctKOW of tbt inirnduil K\ 
'Hie Ju.:ig aad (HiltiUfctSi ajo-- an -liovn . Thu -JupLJi .s Lest, ;:iim the LnuidTer ie 
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Tut Depth of the Eye. 

Tile potato tuber has miattared on its surface buds from which grow 
the k hoots ; the buds are known cos " eycx' r 

The- potato eye consists essentially of two parts-, a Kin brat Spot or 
shoot, imd an overh coding ridge or brow whfcll is curved, and whose 
OCQeavity always points downwards or distally. 

The eye is raoogmEtKl to OBCUV in two forms nod ia ksiOWfi SS either 
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J fctutW i " t> t (loop." The “ shallow " tyc is et superficial eye, be- the 
eeftlr^U growing point fa not depressed but fa level we L-Li the goneral 
surface of t h l tuber ulel<I the blW fa but Tory slightly marked. 

Typically N deep * eyes are those of 14 Conge 1 ' and itlOSt of tho 
family K {* Congo " * J, Flui]rbalE rj aCedling) and whilst typically 
kS shallow “ eyes are seen in 5 H' X A, Noe. n r 37, it- The 1,1 shallow 
oya is a distinctive und an easily recognised feature, Briolly the 
"■d-cep' h eye is d<mninaq& to the "" sti allow," nr.d she hcteTossygOus 'deep 1 ' 
eye La never qnite eo i: deep ” OS the typically "deep " one. En “.FLaiir- 
baLl* the eye is " detp ,r but not remarkably m ; uf its SEGtlSingH 14 
out of 43 w«re definitely " shallow/ 1 I tl the family A, of 98 seedliogB 
21 were “ abal low," and A the pewent may bB regarded m having the 
standard impure ■"deep" eye. 

The Di-t-A ffltiiiii&H contain iff “ film Hot and S3 “ deep "-eyed 
indi viduttls, 

The H v "x A families contain ’23 ** shallow "- and 71 " deep "-eyed. 
Jf 1 is a further example of M impure dominant " deep "-eyed potato. 
Of t lie 73 aucdliiLga of this family 23 are " :di allow " flir-ff 51 "deep." 

Two P* faro i lie* were raised from the ci 1 *^ of '"Red Fir Apple'' k 
J ' Reading Russet." These two families dill'or a little in respect to 
she eyea r Roth were raised respectively from Eiater tubare nf the indi* 
vidual F 1 plant (i 1 ). Roll] paietU plants grown from these tubers had 
"shallow " uyes, ouO family, I. 11 ^ tjneista of 54 iudivsdttiA-ls, *11 of which 
earry li shallow F -eyed tubera. In t-bc other family, Z 1 1 Plate XXIII, 
out of 55 in. I ividiLila o (Xoa. 4, Id. 51, 5£, 5$) must bo deucribed as 
medium, i_o, the eyu is distinctly depressed aod the brow is evident, 
though r.ot heavily developed. The only other "shalluw "-eyed potato 
that wa* soiled waa "Bohemian Pearl, 17 *JE the individual plant* which 
have arisen from it that have ecrue under niy nocioe ate "shallow"- 
eyed. Of the first generation there wore some hundreds, of the second 
only fiva 

If ult Lhe families arising out of matings of impure dominant tycs 
be put together, we obtain the following : 
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This fa almost exactly 1 :3. 
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K* is an. exampie of a pure " deep : '-eyed potato; all the 2H4 

seedlings nf which are " deep "-eyed. 

This family,. K l , farther [llustf rate* a curious phenomenon. Certain 
iudividiials, much ns K r ' ; , i r QE. t&, 34 and 95 P appear At I5r*b ^igfhe. to be 
" shallow "-eyed!, When, however, they ire examined with their sister 
tubers: from the Hams plant, it will be seen that the 11 shallowness “ is 
Only present at those points whore an cut growth or profcu bora ti era is 
taking place : else where in the same tnSxsr or on iis sEs-tc-rs, the eyes 
“deep" K iW . No. L 2H is apparently ''shallow," hut here it!H> outgrowths 
are just beginning. A t-nlC shallow ''-eyed fmtJiicj lb "shallow " in 
every tuber of the plant and a trim “deep " is equally iu every 

tuber. The heterosygote is more variable and, though “deepness IJ is 
dominant, tho eye is often shallower than in the tnbeaa of a pure 
ddDiinnat " deep* eye. 

The potato "eye" is iherefcrCj like shape, a distinct character 
inherited on Jlendeiinn lines. 



The C clous yp Trains, 

The colour h due to the presence of pigmented cell K-ip in the 
coils of the superficial layers. Thu white skinned -nr., more correctly, 
yellow skinned tuber, owes lCs colour Oti the mm hand to the pretence 
<>f the cork in the upper layer a f the corky tissue, and on the other 
to the absence of any red or purple pigment, I 'hr- red potato contains 
a vermilion pigment lu Eolation and the biack pnialo, nhicli is in 
reality au intense purple, derives its colour from a deep hlue purple 
Siqj pigment which. srCU under the microscope in contrast with the 
red,, is quite duliuct, 

It was pointed our in the Introduction Sh-UT pomtoca of all colours, 
including the whitest — with white flowers— showed more nr k*Ss purple 
pigment in the shcole, arising from lilt inhere in spring, if not in -.be 
tuMlIrrv nl^r. Vilrm.-fLii um : in his catalogue of all the known varieties, 
makes three classes in which the Inhere pOS$fc.H.H white shouts; it is 
probable thAt small deposit; of pigiacait were ovarlooked. Out of the 
ISOO separate and dUtincb varieties he describes kiltie 4c a£ lift V Lug 
white shouts. Often the pigment occurs io punctate deposits which 
need ft lena to distinguish them clearly, hut. the pigment is unmis- 
takably present Prom this fact it would HWdfi clear that dll tohere, 
coloured Or not, possess the ehronvogcu Use, i.e. using the notation 
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employed id the IteiuteLiaii analysis by Bateson, Misf Saunders and 
OtheiMj a 3I potatoes possess the factor C. Mles WhddftJc, who haa 
ver y kLn.-d.lj 1 v j-; ihji ' jj >.■ ■' L tunny of my tubera fro-nii th-13 p<d n t of view of 
pigment analvsis, CDnSiQB this view. If, then, ool ny-r rein be present 
lei the haulm and even in the ituwt and ot.iLl not be developed in 
the tuber, it would wrciu Thar, there tmiat he some factor which iiCta 
a? a " developer " uf pigme-nt, and le its absence the- tuber i$ white 
^yeSlow^i The supposition that this factor taught be an inhibitor of 
colour is negatived by the fact that white are receive to coloured 
tubers. 

It is BCce^rF 11047 to observe bow the potato plotnt. behaves in 
actual breeding experiments. 

The white potato broods true. 

Several hundred, about tiCHIl in nil, of seedlings of "Bohemian 
Pearl " and jr Sole'B Kidney r ” both white potatoes, were raised, hud 
all the plants that bone t-ubera at all Carried white Ouffl duty, 

A ” Bohemian Pearl' seedling was aelftd and gave a tiajf-dozeu 
wbite-tubered seedlings,. 

A “Seb e Kidney" gave 300 whibc-tubcrcd seedlings, and one of 
these Rfiltiftd and produced fifty Seedlings alt of which wore white- 
tube red. 

A whita-tubered variety (/)> e granted from “ FlgnrbaU N hap been 
bred now through three generations Lind gives rise to nothing but 
whitc-tubered plants 

The variety “Early Regent sown this- ■sCwse-u luw produced 125 
white-tubered plants and none Carrying coloured tuhera. 

The CbJou-r CbmpastiHaH of the Bed Potato. If seedlings of 
" Flom-bfl.ll Hl be grown and these, after harvesting, divided up in 
respect tn colour, it will be found that rod-tubemd pkiufcs arc to 
white an 9 : 7, 

The numbers in my experiments: were ; — 
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The rati* !.> 7 i * !□ ti t very VreEUfctmwn in MendeEion analysis and ia 
(Ji'iJcnoe of the- interaction of complementary fasten be I Otlging Uj 
separate- pairs of al tokifflerpll*. 

ISo-vr if if be considered the factor which in present* uf tllG 
developer D converts 1 lie chro riHJgeti into a red pigment, then the 
zygotic coinpoaiiicu of " Fkmrball " should k- ^rilk-u RrDti. which 
will on -seltiug give pEa-nts with, the following compositlou : — 

5 RD — Rods 
3 Rd = Whites 
3- Dr = W3fci6e« 
tdr = White 

Further, it will he that there an.- tire kinds of white and four of 
nett plants, *iz. — whites of the compost tj on ; — 

Rrtfr!, ddrr, RRdd r rrDD, i-rdD, 
and reds of the composition, 

RJWll HrLki. RrDD, RRDd. 

Of the red it is at present only possible to di^tinguiislli three 
klnda, vit p 

RRD J>, RrDD, or RRDd ami Jl, -[id. Of these J?t'Z?£? we know as 
the parem or type, the pigmemiiuiou of which i.Hi weak. 

RrDD ur RRDd has been raised twite out of" FlotirbaM" seedling 
and each ease has gH'-cn rid, and white tabered reeJlingx in the propor- 
tion H : 1. Thus, 

Family A 70 red 27 white 

.. C* 12 „ 5 „ 

The colour of the tuber RrDD is distinctly stronger than, the colour 
of the ordinary u FlourbalL 1 ' There i* j^in>rl reason t o hope chut. t-Eic 
type RRDD will Ih; isolated this sijukou : dueh a potato will breed true 
to red. t£ Reading Ruiiset," a p&le red, SeLfod iit iQKi and planted out 
this year, already gives cridao.ee of a A : 7 mtio. Amongst the whites 
no certain distinction hai- yet- been rondo between ibe poapibl* kinds, 
nor hove two whites been yc?t successfully niftk-d , an c^pcrimem which 
when the tw& whiles con Lain, one the R factor and the Other the B 
respectively, will probably giv* rise ki a coloured potato 1 . 

1 Thu w#r, X!|-|iS. h '.u-rre :u;clx." of crc.iMP tc:=cc:i nrstii;* whites- hare i>«ii 
afleoLcd. 
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■' FliHiibail " hiifi therefore yielded three type? of potato which bftve 
been identified by reasu n of their gametic qualities, namely, two reds, 
one giving redo to v* h i loa in the ratio I) : 7. another rod to white in the 
ifttio 3 ; ].#nd a white variety. 

In order to elucidate further the colon r factors the white variety ti 
was crossed by the 3 : 1 rod variety A and the reealb was 

'21 Bod to 22 White. 

This ratio is presumably to be taken aa approaching equality, as 
9:7 ratio would be here impossible. 

If the fan mi Eft of A he RrDB then this particular white potato 
must be IT BD \ similarly if A be RRM then the white variety must 
be RRdd. It in bore assumed that A ** JivDBf and the family D 
therefore will be represented by tr BD, it could of ormrse he equally 
wel] Tt-iDd. 

A cross of peculiar interest was made between 17 Floufbfttl * and a 
potato called ,r booord ” which, although of nttrartivu appevancH, was 
of a.nch frail constitution that it has en tirely died out. everywhere. 
The result of the cross wnt n family IL Of the uU> individuals which 
lived through the fallowing years if) wete white and 1 1 rod. Ihe 
numbers arc small, hi it enough at luksl. to show that the whites ulc 
IN a very dietinct majority. If the notes ef the if family be examined 
from its firat origin, one finds that there tvero 2S while? to 15 reds and 
two with do inborn, kuhI that the mortality has token place amongsl the 
while aud tuber less. 

The rorninU far " Flomrbull " WfiS shown to be RrSM, and there are 
two possible formulae far ft white potato which would, in uufan with 
IL FlotlrbaH,"' give fUO to a family having a majority uf wbitCft. They 
VO rtitd nod fh-j D&. respectively ; — the first Would give ft family of 
three whites to one red ; the second Would give n family of five white? 
to three reds. The numbers in the S family are HOG largo enough to 
decide with Certainly which formula for “ Record “ fa the more correct. 
We have aeon that the mortality affected those plar.tK which were 
either white tuber hearers or tuberles, and that the approximation of 
the final result of two whites and one red is duo to this mortality 
amongst the whites* Whether it is possible thftt plants pure to the 
absence of pigment factor.? arE more weakly than others cannot, on the 
present evidence, be asserted, but the facts suggest aunh & possibility. 

Two white-til bered me to burs of the H family were crossed, by tha 
red potato A, whose gaincr.ii-. 00 m position we may assume to he RtDB, 




